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Oral health promotion seeks to achieve sustainable improvements in oral health and reduce inequalities through action directed at the underlying determinants of oral health (1, 2) . An essential component of this process is multidisciplinary action which utilizes a range of complementary strategies. The evaluation of oral health promotion is important in terms of developing effective interventions, disseminating models of good practice, providing feedback to both participants and professionals, ensuring the appropriate use of scarce resources and guaranteeing ethical principles are followed (3) . However, evaluation is often a neglected area of practice which faces major challenges (4) . Key difficulties include isolating the effects of complex interventions and measuring change within a practical timeframe using appropriate outcomes.
In line with other fields of public health practice, a series of effectiveness reviews have been published which have assessed the value of oral health promotion activities (5-10).
One of the consensus criticisms emerging from these reviews was the poor quality evaluation of many oral health interventions. A major limitation of the evaluations undertaken was that the outcome measures used were of limited value, focused mostly on clinical or behavioural domains and were not comparable. A key recommendation of the effectiveness reviews was the need to improve the overall standard of oral health promotion evaluation, and in particular, to develop a broader range of quality outcome measures (8,9).
Within the field of general health promotion a good deal of discussion and debate has focused upon the most appropriate methods and measures available for the evaluation of interventions (11, 12) . Reflecting the nature of contemporary health promotion practice, 5 recognition has been placed upon the need to measure a diverse range of evaluation outcomes (13) . Nutbeam has proposed a health promotion evaluation outcome model which provides a theoretical framework for evaluating a range of interventions including policy development, community action and education over an appropriate time scale (14) .
The model describes a variety of evaluation measures including health promotion outcomes such as policy development, levels of community support and improvements in health knowledge; intermediate health outcomes such as environmental changes and alterations to lifestyle practices such as smoking, and health and social outcomes such as disease markers and quality of life indicators. (Figure 1 ) Such an evaluation model recognises the importance of the social determinants of health and the need for interventions to utilize a complementary range of strategies to promote sustainable health improvements and reduce inequalities (15, 16) .
A considerable amount of research has been undertaken to develop and test clinical and quality of life outcomes (17) (18) (19) . Very little work has however focused on assessing the quality of health promotion outcomes, although research has been undertaken to develop process and quality assurance indicators (20, 21) .
In March 1999 a two-year study was undertaken which aimed to identify and critically review the quality of outcome measures appropriate for the evaluation of oral health promotion interventions. Based upon the detailed findings of this study an oral health promotion evaluation toolkit has been published which presents the various outcome measures that were identified and tested (22) . This paper aims to describe the methodology employed in the study and to highlight the need for further development of oral health promotion evaluation measures.
Process of searching and reviewing evaluation outcome measures
A variety of population groups may be targeted in oral health promotion. Effectiveness reviews have shown that the majority of oral health promotion interventions target school children (5-10). Increasingly attention is also being given to addressing the needs of preschool children and older people (2, 8) . Three target population groups were therefore selected as the focus of the search and review:
• Parents/carers of pre-school children public health electronic data bases were searched for any oral health promotion evaluation measures. Key words used in the search included dental health education; oral health promotion; preventive dentistry; effectiveness; evaluation; indicators; outcome measures; oral health; dental diseases; dental caries; oral hygiene; and dental injuries. All records electronically identified were scanned by title, abstract (when available) and/or 7 keywords and the full-text of all papers considered potentially relevant were obtained.
Evaluation studies that had been published in English, used non clinical outcome measures appropriate for use in self complete instruments and were applicable for the three selected target population groups were eligible for inclusion. To capture evaluation studies that were unpublished, the membership of 15 oral health and public health professional organisations in the UK and overseas were also contacted by letter with a request made for any evaluation outcome measures used. Lastly, to supplement the studies identified, a search was undertaken of 30 UK and US national health and oral health surveys to identify any other appropriate outcome measures. The identified outcome measures were then coded, sorted and arranged into a modified version of Nutbeam's theoretical evaluation framework (14) . Through this coding and sorting process it became very apparent that for each of the three target population groups the majority of the items located were developed for use in assessing oral health literacy and lifestyles, and very few measures had been identified in the healthy public policy and healthy environment dimensions of the framework. To address this problem a further search was undertaken of the policy development and environmental change literature to identify measures that had been used in other areas of public health practice which could then be modified for use in oral health promotion evaluation. Identified measures were modified and circulated to the research team for comments and revisions.
On completion of the search and development stage an extensive and varied bank of potential outcome evaluation measures were identified for quality assessment.
Stage 2: Formulation of quality criteria
Before a quality assessment of the identified measures could be undertaken, a set of test criteria had to be developed that was deemed appropriate for the purpose of this study. A search of the psychological and research methods literature identified ten potential criteria on which to judge the quality of outcome evaluation measures (17, (23) (24) (25) . A consultation process with the research team was then undertaken to determine which of the criteria identified should be considered as core criteria and which should be classified as developmental. (Core criteria were defined as those concerning essential basic criteria, whereas developmental assessed qualities of the measures that could be tested further at a later stage). Through the consultation a consensus was reached that the following criteria should be considered core:
• Content validity: refers to the adequacy of the measure in assessing comprehensively the domain of interest.
• Applicability: assesses the appropriateness of the measure for the purpose of oral health promotion evaluation and for the three target population groups selected.
• Efficiency: defined here as the performance of the measure in terms of user friendliness and feasibility of administration.
• Clarity: refers to the use of appropriate language and terminology.
• Sensitivity: assesses the potential responsiveness of an outcome measure to detect change in a given attribute. Kappa scores were calculated to determine the level of agreement between paired reviewers with a score of 0.4 or above being used as an indicator of acceptable agreement (26) . Across the four assessment exercises acceptable agreement was achieved in 76%, 84%, 92% and 91% cases respectively. In cases where an acceptable level of agreement was not reached, a third member of the team arbitrated on points of disagreement.
Outcome measures that satisfied the content and applicability criteria and achieved a score of 8 or above out of a maximum 10 in the other areas of the assessment were judged to be of acceptable quality.
Performance of identified outcome measures
The extensive search of the literature identified a bank of 1202 measures across the three different target population groups (Table 1) .Thirty nine per cent (n=466) of the measures were developed for use with school children whereas 33% (n=394) and 28% (n=342) were deemed appropriate for use in the evaluation of interventions targeting preschool children and older adults respectively. A wide variation was evident in the numbers of measures identified in the different categories in the theoretical model used. Measures classified within the health literacy category accounted for 48% (n=580) of the total measures identified in the search process. The other two most frequently identified measures were in the healthy lifestyles category with 18% (n=217) and effective dental services with 13% (n=153). Only 1% (n=12) of measures identified were classified in the healthy public policy category.
With regards the quality assessment 49% (n=594) of the total measures assessed, satisfied the test criteria (Table 1) . Only minor differences were evident across the three target groups with 51% (n=175) of the measures appropriate for use with older adults deemed of satisfactory quality, whereas 50% (n=198) and 47% (n=221) of the measures for preschool and school children respectively passed the quality assessment. Across the variety of categories of measures tested, a number of differences were observed. The poorest performing measures were those classified as healthy lifestyle, where only 33% (n=72) passed the quality assessment. The other categories which performed poorly were those classified as health literacy and effective dental services, of which only 41% (n=240) and 52% (n=80) respectively were deemed of satisfactory quality. The best performing measures were in the healthy environments, social influence and action, and healthy public policy categories where over 90% of the measures tested passed the quality criteria.
Methodological challenges
It is widely acknowledged that the quality of oral health promotion evaluation is generally poor and in need of further development (27) . There are many reasons for this including limited resources devoted to evaluation and a lack of expertise amongst practitioners. A particular problem identified with the evaluation of oral health promotion is the narrow range and poor quality of outcome measures used and the lack of a theoretical model (8,9).
A very thorough and comprehensive search identified a large pool of potentially valuable outcome measures. The search initially focused on a very extensive range of electronic data bases including clinical, behavioural sciences and health promotion subject areas. In addition in an attempt to recover unpublished literature, contact was made with a wide selection of individuals working in both general and oral health promotion. Lastly, a collection of relevant national health surveys were examined to identify any further potential evaluation outcome measures. The search strategy was both detailed and focused. As a result a significant number of outcome measures were identified. However it should be noted that the search was restricted to publications in English, therefore potentially a range of measures may well have been missed if these were published in non English speaking publications.
The criteria developed to assess the quality of the identified measures were chosen specifically to be appropriate for the assessment of health promotion outcome measures.
Very little research appears to have been conducted in this particular area of outcome assessment (28) (29) (30) . Fitzpatrick and colleagues in a detailed assessment of patient based outcome measures for use in clinical trials used eight quality criteria: appropriateness, reliability, validity, responsiveness, precision, interpretability, acceptability and feasibility (17) . More recently an international scientific advisory group recommended a set of quality criteria for assessing health status and quality of life measures (18) . These criteria included conceptual and measurement model, reliability, validity, responsiveness, interpretability, respondent and administrative burden, alternative modes of administration and cultural and language adaptations. Compared to clinical and quality of life outcomes, very little developmental work has been undertaken with oral health promotion outcome measures (27) . A set of core criteria which included content validity, applicability, efficiency, clarity and sensitivity were selected by this research team for the initial quality assessment of identified outcome measures. A further set of developmental criteria were also identified which included concurrent validity, test-retest reliability and discriminatory power. These developmental criteria were subsequently used to field test the outcome measures that had passed the initial quality assessment (22) . Overall a detailed methodology has been developed to search and assess the quality of oral health promotion evaluation measures. However certain limitations are evident in the approach adopted. The search was restricted to publications in English. It is therefore likely that some high quality studies published in other languages were missed. Although the criteria selected to review the outcomes was specifically developed for the purpose of assessing oral health promotion evaluation outcomes, other researchers may have selected different quality criteria.
Moving the evaluation agenda forwards
The search identified a significant number of evaluation outcome measures with the highest percentage being designed for use with school children. This reflects the emphasis that has been traditionally placed on the school as a setting for oral health interventions (1, 2) . Although every effort was made to identify a diverse mix of different types of measures, the majority of the items found were measures of health literacy and healthy lifestyles, applicable for use in the evaluation of educational interventions. This confirms findings from effectiveness reviews which highlighted the limited range of oral health policy and environmental interventions in the oral health promotion literature (5) (6) (7) (8) (9) (10) . It is also interesting to note that most investigators had developed their own evaluation measures and rarely used those developed by other researchers and practitioners (9) . In part this may explain the large number of measures identified in broadly similar areas. Just under 50% of the identified outcome measures satisfied the quality assessment. The poorest performing measures were in the healthy lifestyle and health literacy categories. This may be due to the lack of a contemporary theoretical basis for many dental health education interventions (8). Within the field of general health promotion the limited availability of high quality outcome measures appropriate for use in the evaluation of population and policy interventions has been highlighted (11, 12, 14, 30 ). It appears that in oral health promotion a similar problem exists.
Conclusion
Evaluation of oral health promotion is a complex and difficult task which has been under funded and generally neglected. Oral health practitioners have often been given very limited support or training in evaluation methodology. A key element of evaluation is the 14 use of appropriate study designs and outcome measures (12, 14, 27) . We have shown that although a significant number of evaluation outcome measures exist, their quality is highly variable and few high quality measures exist for use in the assessment of policy and environmental change. With the change in emphasis from oral health education towards a broader oral health promotion approach now being widely advocated (31), further research to develop and test outcome measures for use in the evaluation of oral health policy and environmental action, particularly with a focus on tackling inequalities is urgently required. 
